The use of personal response systems (PRS) in classrooms is gaining popularity in the higher education institutes of Taiwan. However, past research rarely adopts theories from the information system domains, and their focus was primarily on the UK and US context. Therefore, this study adopted a theory-based approach to explore the perceptions of Taiwanese college students on PRS continuance usage, incorporating a collection of related theories, including expectation-confirmation theory, information systems success model, motivation theory, and agency theory. As an initial foray into PRS adoption theories, this study aims to provide findings and implications that will enable future researchers to extend studies on PRS usage with a wider base of theoretical support.
Introduction
A personal response system (PRS), which is intended to improve classroom interaction, is a recent development in instructional technology. PRS is named differently in the literature; it is sometimes referred to as an audience response system, student response system, electronic response system, electronic voting system, or clickers (Freeman et al., 2007; Laxman, 2011; . Since the commercialisation of PRS applications in 1999, several PRS review papers have been published. The most recent one is that by Kay and LaSage (2009) , in which four earlier major review papers (Judson & Sawada, 2002; Fies & Marshall, 2006; Simpson & Oliver, 2007; Caldwell, 2007) were analysed and compared, leading Kay and LaSage to determine three categories of PRS benefits, three categories of PRS challenges, and four future research directions.
Even with the abundance of PRS review studies, two issues remain. First, several PRS studies involve theories in the education domain; it is hard to find studies that truly adopted the technology-based theories to explain student usage of such educational technology in the classroom. MacGeorge et al. (2008) is a close example. Through a data-driven approach, some relevant constructs of technology-based theories such as ease of use and enjoyment were derived. Meanwhile, both MacGeorge et al. (2008) and Kay and LeSage (2009a) pointed out a lack of systematic PRS research, as well as the observation that "data collection instruments are noticeably lacking in reliability and validity analysis." Second, regardless of an increasing trend of PRS application in the higher education system in other parts of the world, few related studies can be found outside Europe, America, and Australia. Notable exceptions are Laxman (2011) and who studied the systems in Singapore and Taiwan respectively. Extant literature had revealed significant differences among Western and Eastern students as shown in the meta-analysis of Yamazaki (2005) . Learning styles differ among samples from different countries based on the Kolb Learning Styles Inventory. Specifically, Taiwanese students are similar to Hong Kong students, but very different from students in Canada, France, Australia, Germany, and USA. Therefore, students in Taiwan and Hong Kong are more likely to perceive PRS usage differently from their Western counterparts.
Based on these arguments, we believe there is a need to explore PRS with technologybased theories and relate them to educational theories via a more systematic approach. We believe that implementation strategies or practices should be customised to the specific circumstances of Taiwan to avoid possible cultural biases as a result of basing only upon the Western literature. The main research objective is to propose a theorybased research model fusing technology adoption with education theories for a more insightful understanding of PRS usage. To achieve this objective, an empirical study was conducted using university students in three courses in Taiwan as subjects.
Literature review
This study attempts to integrate theoretical frameworks from two different fields: the technologies and education. The theories used in this study include expectationconfirmation theory (ECT) and the information systems (IS) success model, which are often discussed in technology adoption studies, as well as motivation theory and agency theory, which are related to educational perspectives. Before introducing these four theories, a brief review on the current use of PRS in Taiwan is provided as a background for the study.
Development and use of PRS in Taiwan
In Taiwan, the earliest PRS with the name of EduClick I, was developed by the Learning Technology Laboratory at the National Central University in 1999 (Liu et al., 2003a) . In 2002, an enhanced EduClick II was created to be used with the virtual city, called EduCities, to provide a network-supported environment. This new integrated environment allowed teachers to share and exchange instructional materials with each other, gave parents access to view their children's performance at school, and facilitated students' response to teacher's questioning and feedback activities during class. A further enhanced version, EduClick III, was developed in 2003 to support six teaching activities, including conducting tests, competing for right answers, playing elimination games, playing instant question and answer, and choosing the respondents. Its integrated software provides basic learning management functions, such as editing learning materials, managing the class, recording reports and organising reports.
Because the EduClick systems can greatly enhance the class interactions between teachers and students, the Taipei City Government in Taiwan installed PRS as an experiment in its elementary schools. Each school received two to nine sets of PRS; each set included a standard PRS software, one infrared receiver, one teacher remote control, and 35 student remote controls. Although the initial evaluations and later reports available from the Internet all revealed positive outcomes, an in-depth investigation by Chen and Tan (2008) indicated that the actual utilisation rate was not as expected, due to many implementation challenges faced by the adopting teachers who did not receive adequate training and support.
The commercialisation of EduClick was conducted by a collaborative partner, HABOOK Information Technology Inc. (http://www.habook.com.tw/english/), which has promoted PRS successfully to higher educational institutes in recent years. According to HABOOK's website, they have over 320 clients from elementary schools to colleges in Taiwan. Another local provider, Jector Digital System, Inc. (http://www.jector.com.tw/index.html), also developed a similar PRS system to share the educational market in Taiwan. It is difficult to calculate the exact number of colleges that have adopted PRS in Taiwan for two reasons: 1) some colleges purchased PRS systems but the systems are not in use; 2) some colleges, such as National University of Kaohsiung, purchased PRS systems from both providers in Taiwan. However, based on our observations during the data collection period of this study, it is clear that many colleges in Taiwan have purchased the PRS technology, though unfortunately only a very small number of professors in the majority of those colleges have actually incorporated PRS activities in their classes.
For example, National University of Kaohsiung has only three professors who have utilised PRS in more than one of their classes. Another example, Feng-Chia University, which received the most funding from the Teaching Excellence Program of the Ministry of Education in recent years, only listed two professors who have actively used PRS in multiple courses (http://www.itd.fcu.edu.tw/wSite/ct?xItem=100238 &ctNode=25145&mp=287101). Most of those adopting professors encountered the same challenges of inadequate support as seen in the elementary schools (Chen & Tan, 2008) . In contrast, Taipei Medical University (TMU) has the largest scale of implementation (http://www.wretch.cc/blog/habook/9560532) because it has carried out successfully the "one remote control per student" policy that approximates the ideal, large scale implementation approach of universities in the West with proactive and thoughtful support from the school administration (http://excellence.tmu.edu. tw/~TMU_TEACH/pro/super_pages.php?ID=pro1&Sn=20).
Literature can be found on the experimental or research oriented use of PRS in elementary schools to colleges in Taiwan. In addition to the previous mentioned research studies on the development of EduClick systems (Liu et al., 2003a) , the investigation of the usage in elementary schools (Chen and Tan, 2008) , and a proof of concept test on a proposed clicker-assisted concept change model , there are also reports on teaching strategy for area calculation in fourth grade (Tan & Huang, 2009) , and learning improvement on concepts using the combination of dynamic representations and PRS (Lin and Wu, 2011) . These literatures would not be possible if the PRS implementation has not reached different levels of the educational institutes in Taiwan. One major reason for the quick adoption by schools in Taiwan is the affordable price for obtaining a locally made PRS system which can be as low as US$1,000 for 10 client licenses. Thus for a regular class size of 35 in elementary schools, it costs only US$4,000, and for a regular class size of 60 in colleges in Taiwan, it costs only US$6,000 to set up. Nevertheless, the support from the school to the adopting teachers remains an issue for PRS to be widely used in those schools with PRS facilities.
Expectation-confirmation theory and information systems success model
ECT and the IS success model are two IS theories commonly used in technology adoption literature. ECT was proposed by Oliver (1980) for use in marketing research (Figure 1 ). This theory suggests that the initial tendency to purchase commodities affects consumer behaviour for repurchase (Churchill & Surprenant, 1982) . Bhattacherjee (2001) proposed an IS continuance model that relates satisfaction and perceived usefulness to the degree to which user expectations about an IS are confirmed. Since then, ECT has been used to discuss and understand the continued use of information technology.
Figure 1: Expectation confirmation theory (Oliver, 1980) DeLone and McLean (1992) compiled over 100 research papers over a period of seven years beginning in 1981. They proposed six constructs, namely, system quality, information quality, use, user satisfaction, individual impacts, and organisational impacts, for measuring the successful factors of information systems. They believe that system quality and information quality significantly affect usage and user satisfaction, whereas usage and user satisfaction mutually influence each other. Because DeLone and McLean (1992) emphasised the technical view and did not consider the service role played by the IS departments, Pitt et al. (1995) added service quality to this model (Figure 2) . After a decade, DeLone and McLean (2003) conducted an analysis using 144 journal articles, in which their 1992 model over a 10-year period was cited, and with service quality included in the model. 
Motivation theory in instructional design
Keller (1983) defines motivation as "the magnitude and direction of behaviour. In other words, it refers to the choices people make to what experiences they will approach or avoid, and the degree of effort they will exert in that respect." Motivation theories in educational psychology can be divided into three groups: behaviour theories that include the use of reward, punishment, and reinforcement to motivate; cognitive theories that focus on attributional theories and equilibrium-seeking motivation; and humanistic theories that stress the need for achievement and gratification as motivators (Goh & Hooper, 2007) . Among related theories, Keller's (1987) ARCS model for motivation and Wlodkowski's (1985) time continuum model are two holistic approaches to motivational design, as indicated by Goh and Hooper (2007) . These two models are two of the most cited references on motivational design.
Because motivation factors and learning strategies are often linked in theoretical, as well empirical discussions, Pintrich, Smith, Garcia and Mckeachie (1991) developed a Motivated Strategies for Learning Questionnaire (MSLQ) "to assess college students' motivational orientations and their use of different learning strategies for a college course" (p.3). MSLQ combines measurements for two broad categories, namely, motivation and learning strategies. The motivation category consists of two sections, a value and task section, each having three subscales. The value section consists of the subscales of intrinsic goal orientation, extrinsic goal orientation, and task value. The task section includes the subscales of control of learning beliefs, self-efficacy for learning and performance, and test anxiety. The learning strategies category is also divided into two sections. A cognitive and metacognitive strategies section includes subscales labeled rehearsal, elaboration, organisation, critical thinking, and metacognitive self-regulation. The resource management strategies section, on the other hand, includes the subscales of time and study environment management, effort regulation, peer learning, and help seeking (Pintrich et al., 1991 (Pintrich et al., , 1993 . Most important, Duncan and McKeachie (2005) concluded that MSLQ has been widely adopted in many studies and thus proven to be an efficient, practical, and ecologically valid measurement of student motivation and learning strategies in higher education.
Agency theory
Agency theory goes back to the 1960s, as economists attempted to apply the risksharing concept to explore the relationships between individuals and organisations, as well as those among individuals. Jensen and Meckling (1976) first described an agency relationship as beginning when a principal assigns responsibilities to an agency by according the agent a certain authority. This contractual relationship is thus called agency relationship. Eisenhardt (1989) later defined it as the relationship between a principal and an agent who is appointed to accomplish assigned tasks.
Agency theory assumes that human beings are boundedly rational, risk averse, and motivated by self-interest, and that organisations are characterised by goal incongruence, information asymmetry, and efficiency norms (Eisenhardt, 1989) . Goal incongruence happens when the agent's goals differ from those of the principal. Information asymmetry problems occur when the principal cannot accurately observe the agent's behaviour or private information used in such behaviour. The principal and agent may also have differential risk preferences resulting in different attitudes toward risky behaviour. Owing to problems within a contractual relationship, cooperative effort within organisations is often plagued by opportunistic behaviour on the part of organisational members. Agency theory argues that incentive systems and control structures may help mitigate problems associated with such behaviour (Bhattacherjee, 1998) .
Figure 3: Agency theory (Bhattacherjee, 1998) Agency theory is often applied in studies to explore how an organisation -the principal -can use incentives and control mechanisms to inspire or motivate the employees -the agents -to fulfill the goals and objectives set by the organisation (Bhattacherjee, 1998; Eisenhardt, 1989) . Figure 3 shows an agency theory-based model of IT usage behaviour, which is influenced by outcome-based or behaviour-based incentives (Bhattacherjee, 1998) . The relationship between behaviour-based incentives and IT usage behaviour is moderated by various control structures, such as monitoring. Both relationships between outcome-based or behaviour-based incentives and IT usage behaviour are moderated by risk aversion and goal conflict behaviours.
The generalisation of agency theory has gone beyond traditional management studies. Any parties involved in a relationship with potential conflicts of interest may be characterised as having an agency relationship. However, agency theory-based studies are more frequently applied to information outsourcing (Moynihan, 2002) , project management (Mahaney & Lederer, 2003; Shin, 2004) , and online consumer behaviour (Pavlou, Liang & Xue, 2007) . Agency theory has not been applied prominently in the education domain.
Research methods
As an initial research initiative, this study was conducted with a small sample in Taiwan. The following sections briefly introduce the derivation of the integrated model and the research design. 
Model derivation
A PRS is an IS for educational purposes; thus, it is a good candidate for testing variables from cross-disciplinary theories. The research model is an integration of four theories linked by ECT because the primary objective is to understand the continuance usage of a PRS as perceived by the students. Two changes are made to ECT in this study. First, perceived performance is transformed into learning performance to reflect the educational setting in this study. Second, to reduce the number of constructs, the expectation construct is excluded because it can be inferred through the difference between the counterpart of cognitive performance and confirmation. The changes are feasible because each measurement item of confirmation repeats the same question of the paired measurement items of expectation and cognitive performance, except for their differences (Premkumar & Bhattacherjee, 2008) .
Three expansions of the ECT-based model are adopted in this study. The first expansion comes from the IS success model shown in Figure 2 . In theory, the three independent variables of the IS success model, namely, system quality, information quality, and service quality, exert potential influence on the two outcome variables, user satisfaction and usage. In particular, user satisfaction provides a natural linkage between ECT and the IS success model. Furthermore, in the original MSLQ model, the six motivation subscales are believed to influence the nine learning strategy subscales (Duncan & McKeachie, 2005) . Therefore, motivation plays an important role in determining the use of a PRS as a learning strategy in this study. Finally, continuance usage is an equivalent expression of IT usage behaviour in Bhattacherjee's (1998) agency theory model (Figure 3 ). We may assume that the outcome-based incentives as defined in agency theory have a certain impact on continuance usage in this educational setting, as well.
The integrated model derived from the theoretical rationales above can be seen in Figure 4 , in which satisfaction and intention to continue usage are the key factors linking the IS success model, MSLQ, and agency theory in the proposed integrated model. The integrated model encompasses four theories, and 15 corresponding research hypotheses can be automatically derived as follows:
• ECT:
H1: Learning performance is significantly related to confirmation. H2: Confirmation is significantly related to satisfaction. H6: Satisfaction is significantly related to intention to continue usage. • IS success model:
H3: Service quality is significantly related to satisfaction. H4: Information quality is significantly related to satisfaction. H5: System quality is significantly related to satisfaction. • Motivation theory: H7: Intrinsic goal orientation is significantly related to intention to continue usage. H8: Extrinsic goal orientation is significantly related to intention to continue usage. H9: Task value is significantly related to intention to continue usage. H10: Control of learning beliefs is significantly related to intention to continue usage. H11: Self-efficacy for learning and performance is significantly related to intention to continue usage. H12: Test anxiety is significantly related to intention to continue usage.
• Agency theory: H13: Incentive is significantly related to intention to continue usage. H14: Risk aversion significantly influences the relationship between incentive and intention to continue usage. H15: Goal conflict significantly influences the relationship between incentive and intention to continue usage.
Figure 4: Proposed integrated model

Research design
This PRS study was conducted on students enrolled in three required classes on two subjects, based clickers-like system that came with a teacher remote control, two receivers, 60 student remote controls, a class management system, and a learning profile database.
The PRS was used primarily to improve some of the benefits summarised in the classroom environment and learning categories by LeSage (2009a, 2009b) , which include enabling students to come to class more, be more focused in class, participate anonymously, become more engaged in class, discuss misconceptions among peers, as well as enabling the instructors to modify teaching based on student feedback to improve their learning performance and to promote qualitative differences in learning. The common PRS questions for confirming students' understanding of the lecture materials can be a yes-or-no question such as "An airline reservation system is a typical example of a management information system?"or a multiple-choice question such as "Poor business processes and unsupportive culture are examples of which dimension of business problems? a. management; b. people; c. technology; or d. infrastructure." Sometimes the PRS is also used to survey certain ad-hoc questions, such as whether students have previewed certain lecture materials, recall certain concepts from other courses, or feel that PRS activities help their learning compared to other classes without PRS.
Students were encouraged to use PRS for the following reasons. First, when students answered a question using PRS, it contributed to their class participation score regardless of whether the answers were correct. Second, about two-thirds of the students responded in the first meeting that they favoured knowing their peer's answers and opinions. Third, over half of the students responded in the first few meetings that PRS use in class enabled them to keep up with their reading assignments at home, which has been a common challenge among college students in Taiwan. Finally, some students who had the habit of coming to class late or skipping morning classes responded that the roll calls forced them to become more punctual for classes or at least cut down on their chances to miss the whole three-hour session.
The students in each class were divided into 10 groups. Over the 18-week course schedule, in each of the three-hour sessions, the PRS was used to carry out the roll call at least twice and perform at least three Q&A activities regarding the materials. From the sixth week on, students in the 10 groups were required to prepare and present book chapters or problem-solving cases as course assignments. The course design allowed students to experience and familiarise themselves with the use of the PRS during the first five meetings, facilitated by the instructor before they were asked to design PRS applications on their own. There were 163 students registered in these three courses, but one dropped out after the mid-term examination. Among the remaining 162 students, 138 students filled out an online questionnaire at the end of the course.
The questionnaire was divided into five sections. The first section contained items measuring the ECT constructs (Premkumar & Bhattacharjee, 2008; Tao et al., 2009) . The second contained the items measuring the IS success model constructs (Yen, Li, & Niehoff, 2008; Kettinger & Lee, 1994) . The third contained items measuring the motivation theory constructs (Duncan & McKeachie, 2005) , and the fourth section contained items measuring agency theory constructs (Bhattacherjee, 1998; Cheong & Park, 2005; Venkatesh & Davis, 2000; Norton & Moore, 2006) . The collected data in these four sections were used in the model-based analysis. The Appendix provides a complete list of these items according to research constructs. Students were asked to respond to each questionnaire item using a 5-point Likert scale, with 1 representing "extremely disagree" and 5 representing "extremely agree." The questionnaire was modified from the original English sources and translated to Chinese by the authors with simple validation on the accuracy of translation. The analytical method used in this study is the structural equation model (SEM) based on partial least squares (PLS) for model-based analysis.
Model-based analysis and discussion
The sample size of 139 exceeds the minimum number of 100 for the PLS as suggested by Gefen et al. (2000) . Thus, SmartPLS (Ringle et al., 2005) was used to pursue the path model analysis. To make the analysis concise, most of the validity data are summarised in Table 1 . The second row in Table 1 displays the means and standard deviations (SD) of the variables. The majority of the variables had an average between 3.28 and 3.86, indicating moderately positive perceptions. Conversely, the "intention to continue usage" reflects a neutral perception with the average of 3.13. Combining the highest averaged variable "learning performance," the descriptive statistics may indicate the dilemma the students face; that is, although they may not be in favor of using the PRS again in class, their overall perceptions on the PRS are positive, particularly reflected by their high self-reported learning performance (3.86). This implies a gap between what they have perceived positively and their intention to continue using such an educational technology in future classes.
The SEM path model analysis includes the measurement model and model fitting. The PLS measurement model includes item reliability (factor loading), composite reliability, and average variance extract and its square root. After excluding items with factor loadings below 0.7, a minimum hurdle suggested by Fornell & Larcker (1981) , the new factor loadings were derived and shown in the fourth column. LP3, CF3, TV3 and GC1 were retained only because at least two items are required in each latent variable. All values, except for the construct composite reliability of "confirmation" in the fifth column, exceeded the value 0.7 suggested by Nunnally (1978) . This implies the acceptability of the overall reliability despite the fact that "confirmation" deserves a better treatment in its items. The convergent validity can be further examined to determine whether the average variance extracted (AVE) is greater than 0.5 (Fornell & Larcker, 1981) . The sixth column shows that all AVE values are greater than 0.5, indicating good convergent validity. Discriminant validity can be determined by the square root of AVE; as shown in the last column of Table 1 , the square root of AVE is higher than other construct pairs in the correlation table that is omitted. The square roots of AVE are all higher than the construct-pair correlations, which indicate adequate discriminant validity in our variables. The evidence suggests that the overall reliability and validity are adequate.
The final empirically supported model is presented in Figure 5 . According to Cohen (1977) , R-square is considered high if the value is greater than 0.5, medium if greater than 0.3, and low if greater than 0.1; these values explain the model variations. Among the three dependent variables, the R-square values of "confirmation" (0.23) can be classified as medium-low level, whereas the "intention to continue use" (0.50) and "satisfaction" (0.48) border high level.
Model-wise, hypotheses H1 and H6 in ECT were firmly sustained, but H2 was weakly supported at p=0.1 level in the no-interaction model when H14 and H15 were not considered. In other words, this research partially substantiated the ECT model in PRS usage. Specifically, learning performance influences the confirmation that learning performance is better than the previous expectation, which in turn, influences the satisfaction of students. As a result, student satisfaction leads to the intention to continue using the PRS in the future.
Figure 5: Empirically supported research model
All three hypotheses, H3 to H5, related to the IS success model in PRS usage were validated. Specifically, the data supported the hypotheses that service quality is positively related to student satisfaction, whereas system quality and information quality were weakly supported at p=0.1 level. Only one hypothesis of the motivation theory, H7, was weakly supported in the interaction model when H14 and H15 were considered. In other words, only the intrinsic goal orientation of the students contributes to their motivation to continue using the PRS in future classes.
Finally, among the three agency theory hypotheses (H13 to H15), none was supported. However, both the t statistics of the interactions in terms of risk aversion (1.54) and goal conflict (1.38) were close to 1.645 at the p=0.1 level. Thus, the business-oriented agency theory may still have significant potential as an effective theory in explaining continuing usage of the PRS in educational settings.
In summary, all hypotheses in the IS-oriented models, ECT, and IS success model, were positively validated, whereas only the intrinsic goal orientation in motivation theory and none of the hypotheses in agency theory were sustained. We surveyed the students at the end of each semester after using PRS. In general, despite more than 60 percent of students responding that PRS did help them improve class learning, attendance and participation, only about 40 percent of them were willing to continue taking classes with PRS in the future. When asked about the reasons behind this 20 percent gap, some students replied in class that they were accustomed to and thus feel more comfortable with the traditional course design with term tests and take-home assignments. In more private conversations with a few students who were recognised for good academic performance and learning attitude, they responded that the use of PRS required their full attention during the entire class sessions, leaving them less flexibility in classes, which was exhausting or even stressful at times. This echoes some early surveys such as D'Arcy et al (2007) that students prefer not to be monitored by PRS for attendance or accumulate points for participation. However, students also admitted that had the records of participation in PRS not been included in the final grade, attendance and attention in class would have significantly decreased. The feedback above may explain why all factors but intrinsic goal orientation in motivational theory failed to influence the continuing use of PRS in our model. Meanwhile, the incentives provided in this study were not appropriate to motivate the students to continue using PRS in the future. This could have been attributed to their perceived goal conflict or level of risk aversion when taking courses using PRS, as explained by the agency theory.
The flexibility students preferred in class was confirmed by a national survey to the 2005 junior college students in Taiwan as summarised by Tao et al. (2009) . The survey showed 20.3% of the juniors never or hardly participated in class activities; 29.9% often and sometimes avoided attending classes; and 49.7% often or sometimes did irrelevant things in class. The reasons behind these statistics may relate to the fact that over 30% of students were busy with part-time jobs and other activities such as online chatting instead of studying. Another national survey conducted in 2003 showed over 50% of the junior students admitted that they spent less than an hour per day on schoolwork in their freshmen year. In other words, a high percentage of college students in Taiwan preferred flexibility in attending the classes over the use of the PRS pedagogical tool which was perceived to improve their attendance, participation and attention in class. This poses a great challenge to college teachers in Taiwan.
Conclusions and implications
In this initial, theory-based exploration of PRS continuance usage, ECT is fully sustained. However, only service quality in IS success model and intrinsic goal orientation in MSLQ motivation theory are supported, while all agency theory hypotheses fail.
Accordingly, two groups of implications may be derived by referencing the empirically validated model as seen in Figure 5 . The first group of implications comes from the positive results. In particular, the fully sustained ECT implies that if the instructor can appropriately manage students' expectations and stimulate adequate learning performance, then confirmation will be influenced, which will influence student satisfaction and thus the intention to continue using the PRS in future classes. According to empirical results related to IS success model, the instructor can focus on service quality of PRS sessions to effectively increase student satisfaction, which then leads to an intention for future use of PRS. In other words, any issues related to information quality and system quality may be compensated by having good service quality in PRS setting. Finally, students with intrinsic goal orientation are well motivated by PRS usage in the classroom. The instructor only needs to make sure no mistake is made to discourage this type of students for their future usage of PRS in other classes. The reason could be that PRS allows intrinsic goal-oriented students to compare their answers with peers in anonymity, which helps students realise misconceptions instantly and motivate students to focus more and work harder to be competitive.
The second group of implications comes from the negative results. The unsatisfactory empirical results of the hypotheses in motivation theory might have been constrained by the data collected in this educational setting, which may be altered or improved with more effective strategies. The intention to continue using the PRS may be subject to different motivational beliefs, which may be evoked via appropriately customised strategies. For example, the incentives awarded to students in this study are the participation and attendance scores recorded by the PRS. Therefore, awarding better or more suitable incentives to students as suggested by agency theory, such as awarding more valuable extra points, praising good student performance, or providing summative assessment feedback (Hancock, 2010) , may motivate students with extrinsic goal orientations in their intention to continue using PRS. Another example is that if the instructors can appropriately associate the PRS questions with core learning concepts, common misconceptions, and simulated test questions, students with task value beliefs may be more motivated to continue using PRS. Similarly, control of learning beliefs, self-efficacy for learning and performance, and test anxiety may be addressed by customised strategies, as suggested by the perceived advantages and disadvantages of PRS by students (Barnett, 2006) , in different educational settings.
Contributions, limitations, and future work
We contribute to PRS research by adding the Taiwanese perspective to extant Western literature. Furthermore, an understanding of PRS usage is explored through a theorybased integrated model in a systematic approach, as suggested by Kay and LeSage (2009a) . This case study has demonstrated its potential academic and practical contributions in furthering knowledge on PRS usage, particularly in a Taiwanese context.
On account of the nature of the case study used, some limitations should be clarified before applying the results of this study. First, in most constructs in this study, partial measurement was used to reduce the total number of items. This was implemented to enhance the convenience of filling out the questionnaire within a reasonable time. For agency theory in particular, this study did not distinguish between behaviour-based and outcome-based incentives, and the moderating variables of monitoring, evaluation, and multiple-period contract were excluded. Furthermore, this case study only collected data from one university, which limits generalisability.
To make the research more robust in terms of reliability and validity, as well as generalisability, future work should conduct data collection with complete measurements of corresponding theories and in a representative region or country, such as the entirety of Taiwan. Furthermore, future research may involve more research constructs that are directly associated with the PRS context, such as the benefits and challenges summarised in Kay and LeSage (2009a) .
Construct Item The PRS functions reliably. The PRS operates efficiently.
System quality
The PRS design satisfies my needs. The PRS provides accurate information. The PRS provides timely information.
Information quality
The PRS provides useful information. The PRS is dependable. The PRS provides prompt services to users. Users feel safe in their interactions with the PRS.
Service quality
The operation hours of the PRS are convenient to its users. 
Confirmation
The PRS provides the flexibility to learn in my own time.
In a class such as this, I prefer a course material that really challenges me so I can learn new things. The most satisfying aspect for me in this course is trying to understand the content as thoroughly as possible.
Intrinsic goaloriented
When I have the opportunity in this class, I choose course assignments that I can learn from even if they do not guarantee a good grade. Getting a good course grade is the most satisfying achievement for me. If I can, I want to acquire better grades than most of the other students in this class.
Extrinsic goaloriented I want to do well in this class because it is important to show my abilities to my family, friends, employer, or others.
